Introduction
This paper is part 3 of an update of the 2010 Duchenne muscular dystrophy (DMD) care considerations. 1, 2 In parts 1 and 2 of this Review, we provide updated guidance on the management of this severe, progressive neuro muscular disease across a range of specialties. In part 3, we present considerations for primary care, emergency management, psychosocial care, and transitions of care across the lifespan. With the exception of psychosocial care, these are new additions to the care considerations, the inclusion of which was motivated by feedback from patients, their families, and DMD advocacy groups.
The first point of medical contact for people with DMD is often their primary care provider or, in acute medical situations, the local emergency department. The rarity of the disease means that clinicians in these settings often have little experience with the complications of DMD, making it difficult for them to provide optimum management. The need for improved primary care and emergency management is a key concern for people with DMD.
Many individuals with DMD are now living into their 30s and beyond. 3 With prolonged survival, an entirely new set of issues needs to be addressed with regard to mental health, psychosocial care, and transitions to adult hood. These issues cover some of the basic components of human fulfilment and happiness, and span the domains of education, vocation, maturation, indepen dence, personal relationships, emotional health, and intimacy. The importance of these issues reflects a fundamental change in DMD care: recognition that in addition to increasing longevity, helping individuals to achieve their best possible quality of life is an essential part of health care.
The RAND Corporation-University of California Los Angeles Appropriateness Method (RAM), described in part 1, involves the stepwise rating of clinical scenarios for appropriateness, and then for necessity, by a group of experts. However, owing to the paucity of the relevant scientific literature, the RAM process was deemed to be inappropriate for three of the topics in part 3: primary care, emergency management, and transitions of care across the lifespan. For the fourth topic, psychosocial care, a modified RAM method was used, either because the evidence in the scientific literature had not changed significantly since 2010 or because the panel of experts reached timely unanimous agreement on the subtopic under discussion. Therefore, the care considerations in part 3 largely reflect the consensus opinion of expert panellists, based on their translation of the scarce scientific literature into clinical practice. A complete description of the methods is provided in part 1 and the appendix. Figure 1 in part 1 of this Review provides a brief overview of assessments and interventions across all topics, organised by stage of disease, and is intended to serve as a standalone pocket guide to care.
Review
The primary care provider is often the first medical professional to hear a family's concern about their child's muscle weakness, initiating the process that leads to a diagnosis of DMD. A guide to the evaluation of a child with neuromotor delay can be found in part 1 of this Review; the ChildMuscleWeakness.org website provides additional resources. A child with hypotonia and an elevated serum creatine kinase level should be referred to a neuromuscular specialist; however, the primary care provider will often be the person to inform the family that DMD is suspected. The possibility of a diagnosis of DMD should be delivered directly but compassionately, bearing in mind that these early medical discussions tend to set the tone for how patients and their families react to the flow of information throughout the diagnostic process. The primary care provider should make the most of the opportunity to establish a strong and trusting relationship with an affected family, which can provide a muchneeded source of stability and support as patients interact with a host of specialised medical providers. The primary care provider should be aware of the significant improvements in survival that have been achieved with contemporary DMD management so that the family is not presented with an overly pessimistic view of the child's prognosis. 6 Panel 1 outlines considerations for primary care, summarising the roles of the primary care provider as part of the care team. The goals are for the primary care provider to provide firstline care for acute and chronic medical issues, coordinate care with appropriate specialists, provide trusted advice and continuity of care across the lifespan, and optimise the wellbeing and quality of life of patients and their family members. The recommended structure endorsed by this approach to DMD primary care might be challenged in the context of international variations in healthcare delivery. In such circumstances, adaptation of the goals and objectives of the recommended interventions to the local healthcare environment is beneficial. 
Dental care
• Ensure that individuals with DMD have regular dental care • Ensure that the primary care provider or dentist applies varnish as per protocol 9 • Ensure that fluoride is supplemented for patients with unfluoridated water
Safety counselling
• Raise awareness that individuals with DMD are prone to falls as muscle weakness progresses, especially when they begin to lose ambulation • Consult the multidisciplinary clinical team (including occupational or physical therapist) for appropriate safety practices (eg, use of wheelchair and advice on safety devices) to minimise risk of falls • Emphasise that seatbelts should be worn in motor vehicles at all times; individuals with DMD with poor trunk control might require special positioning devices • Ensure that individuals with DMD who sit in their wheelchairs in motor vehicles are aware that they should secure the wheelchair according to manufacturer guidelines
Monitoring for adrenal insufficiency (see part 1 of this Review)
• For individuals with DMD taking corticosteroids:
• Educate the family not to miss any doses of prescribed corticosteroid and to be vigilant for signs of adrenal insufficiency (such as lethargy) in association with febrile illnesses, vomiting, surgeries, and other physiological stresses • Supply the patient or family with a stress dose of steroids at home for symptoms of adrenal insufficiency and ensure that they seek immediate medical attention when a stress dose is needed Psychosocial care for patients and family members • Monitor physical and developmental milestones and be aware of DMD-specific neurodevelopmental and neuropsychological issues, such as the increased prevalence of intellectual disability, attention-deficit hyperactivity disorder, and autism spectrum disorder • Refer to a psychologist for psychological and neuropsychological assessments and interventions when appropriate (see main text) • Refer to a speech-language pathologist for suspected delays • Help the family with special educational needs (eg, in the USA, plans include the Individualized Education Programs and 504 plans) • Identify community resources that might enhance individual and family functioning and coping, such as local social service agencies and patient advocacy organisations • Help to initiate discussions about transitions of care • Ensure that adults with DMD have completed advance directives, when appropriate, and that they have appointed a health-care power of attorney
Other screening
• Do standardised screenings such as hearing and vision screening, and screening for mood disorders and substance abuse, on the usual schedule • Screen for cardiovascular risk factors, such as hypertension and hypercholesterolaemia
Review Emergency management
The local emergency department might be inexperienced in caring for individuals with DMD. To optimise patient outcomes, medical providers need a good background in the issues uniquely relevant to the emergency manage ment of individuals with DMD. Panel 2 provides an overview of key issues related to the emergency care of patients with DMD, and is intended to be a useful pocket guide for emergency medicine providers, primary care clinicians, and neuromuscular specialists. The panel is also a resource for patients, who can take this guide with them when they seek emergency care. A detailed discussion of emergency management is presented in the appendix. Additionally, details on respir atory, cardiac, and orthopaedic and surgical manage ment (including fractures, anaesthesia, and sedation) can be found in part 2 of this Review. A detailed discussion of the use of glucocorticoids and steroidinduced adrenal insufficiency in DMD are discussed in part 1; we recommend the PJ Nicholoff Steroid Protocol for stress steroid dosing. 10 For more on the American Academy of Pediatrics see https://www.aap.org/
Psychosocial care
Comprehensive care of individuals with DMD should include surveillance and management of the psychosocial effect of the disease across the lifespan, which now extends well into adulthood for many patients. Many people with DMD are well adjusted to their conditions and the world around them, and lead independent, productive lives. Nevertheless, living with a chronic illness and adjusting to the changes that define the disease require coping strategies and skills, and ongoing emotional support. People with DMD are increasingly recognised to be at risk of delays in cognitive and social development. Comprehensive psychosocial care should therefore address social and cognitive development, as well as quality of life and factors that affect patient and family functioning across environments, including home, school, and work.
Since the 2010 care considerations were published, 1, 2 dystrophin expression in the brain has been shown to vary depending on the genetic mutation in patients with DMD. 11, 12 Moreover, smaller total brain volume, smaller Review grey matter volume, lower white matter fractional anisotropy, and higher white matter mean and radial diffusivity have been shown in an MRI study of people with DMD compared with healthy controls. 13 In this study, the subgroup of DMD patients lacking isoform Dp140 made the largest contribution to the difference in grey matter volume. From a functional perspective, the severity of a patient's cognitive delay seems to vary with the location of the dystrophin gene mutation and with the effect of that mutation on dystrophin isoforms in the patient's CNS.
14-17 A well recognised pattern of cognitive strengths and weaknesses can be observed in the neuropsychological profiles of patients with DMD, [18] [19] [20] which might warrant diagnosis of a comorbid neuro develop mental or neuropsychiatric disorder. High rates of intellectual disability (17-27%), learning disabilities (26%), autism spectrum disorder (15%), attentiondeficit hyper activity disorder (32%), and anxiety (27%) have been reported in people with DMD. 17, [21] [22] [23] Learning difficulties involving languagebased skills, such as reading, are also more common than other learning difficulties in this population. 24 Furthermore, increased attention has been paid to the course of emotional and social functioning in individuals with DMD over the lifetime. 25 The care 
Review
considerations have been updated to emphasise appropriate screening and assessment of these conditions, and to discuss inter ventions that might be necessary for individuals with DMD. Psychosocial support should be developed and implemented across the lifespan in a manner that promotes thinking about the future and sets expectations that individuals will actively participate in their care and daily activities. The key components needed to promote psychosocial health of patients and their families are outlined in panel 3 and described in more detail below.
Additionally, the panel's care considerations for psycho social care by stage of disease are presented in figure 1.
Psychological care
Patients and their family members are at increased risk of depression and anxiety, particularly at major care transition points in the progression of the disease. The neuro muscular care team should include a mental health clinician (ie, psychologist, psychiatrist, social worker, or psychiatric nurse) who has specialised training and experience in assisting families and individuals with 27 and the Generalized Anxiety Disorder 7item scale 28 are recommended. Finally, for parents of patients aged 5-17 years, the Personal Adjustment and Role Skills Scale is recommended (scale and scoring programme is available on the Parent Project Muscular Dystrophy website). 29, 30 If screening is positive, the mental health clinician should be engaged for further assessment. At a minimum, each clinic should have a plan to address suicidality. Formal annual evaluation by the mental health clinician is advised to assess the psychological wellbeing of the individual, parents, and siblings. When formal treatment of psychological disorders is needed, standard evidencebased practices should be used, ideally those applied in populations with chronic medical conditions. Psychopharmacological interventions should be con sidered for treatment of moderatetosevere psychiatric symptoms or for milder symptoms when non pharmacological interventions are not effective. Standard prescribing practices and guidelines should apply, with additional care considerations focused on the individual's general medical condition. Depending on the patient's age and disease status, special attention to cardiac status, medication interactions, and sideeffects when combined with existing medications (eg, weight gain) might be needed. Comprehensive assessment is essential and should generally include neuropsychological testing, given the prevalence of learning issues and the frequency of comorbidities that can complicate diagnosis (eg, attentiondeficit hyper activity disorder in combination with anxiety and learning disabilities).
Close monitoring with routine followup is advised, because both psychiatric presen tation and relevant medical issues change over time (eg, emerging inattention as educational demands increase, or development of cardiac disease). Progression of cardiac disease, in particular, might affect decisions related to use of stimulants, atypical anti psychotics, and some anti depressants. Close collabor ation with medical specialists (cardiology and neurology) is essential in helping individuals and families weigh the risks and benefits of therapy. For paediatric patients (ages 2-18 years), clinics might consider using the Pediatric Outcomes Questionnaire to track healthrelated quality of life over time (available through the American Academy of Orthopaedic Surgeons website).
Neuropsychological evaluations
Referral for neuropsychological evaluations should be considered at diagnosis, but is essential when concerns about developmental progress arise. A neuropsychologist is a clinical psychologist who has specialised training and experience in the formal assessment of cognitive and psychological functions. By observation and implemen tation of standardised tests, a neuro psychologist can assess a child's cognitive development, academic skills (or school readiness for younger individuals), social functioning, emotional adjustment, and behavioural regulation. In the USA, school districts often do similar testing, but the scope of such testing is usually narrower than that done by neuropsychologists and results might not be interpreted with appropriate reference to the medical context. A comprehensive assessment allows targeted recommendations, and neuropsychologists should work with families to develop intervention plans that can be implemented at home and at school. Reevaluations can be done every 2-3 years to monitor a child's developmental progress and response to inter ventions, but are often warranted when acute change in functioning occurs, new concerns arise, or a major transition involving home or school occurs.
Educational support
DMD will affect a student's ability to consistently access his educational environment. Accommodations should be provided to maximise a child's ability to function normally with his peers. With the support of occupational and physical therapy, educational activities and services might need modification on the basis of a child's physical functioning. Accommodations should also be made for frequent medically related absences. In children who have cognitive, behavioural, or learning needs, additional services should be considered, such as speech and language therapy, applied behaviour analysis, or specialised academic instruction. Delivery and goals of these services should be formalised. In the USA, access to special education accommodations and services is mandated by federal legislation under the Individuals with Disabilities Education Act, which requires a formal educational plan. The plan should be updated annually to reflect a child's changing needs and developmental progress.
Transitions of care across the lifespan
People with DMD need education and support to make transitions throughout the lifespan. In particular, strategies are needed to help people with DMD to navigate the transition from adolescence to adult life. At ages when adolescents and young adults generally have a desire for greater independence, those with DMD often have increasing healthcare needs and physical reliance on others for activities of daily living, which can create challenges in making a successful transition to adult lifestyles. Resources, such as funding, equipment, and care personnel to meet physical needs, can be hard to identify, limited in availability, or difficult to acquire. Some young adults with DMD might experience psychosocial hardships or neurocognitive impairments that affect autonomy and independence. However, for most individuals, full participation in future planning [31] [32] [33] [34] [35] However, research regarding successful transition interventions and outcomes is scarce. In developing the current DMD care considerations, the expert panel on transitions of care reviewed the following: published position papers on transition; literature regarding adolescents and young adults with DMD; and transition tools published by advocacy groups, private organisations, and governmental agencies. [36] [37] [38] [39] [40] An overview of transition planning is shown in figure 2 .
Timing of transition planning
Beginning in early childhood, providers, educators, and parents should strive to engage young people with DMD in their care and future planning. In alignment with recom mendations of the American Academy of Pediatrics, the American Academy of Family Physicians, and the American College of Physicians, patients and their families should be made aware of plans for healthcare transition by the time the patient is 12 years old, with initiation of transition discussions and planning by age 13-14 years. 36 This plan should include services that need to be provided, providers of these services, and details of how they will be financed. The plan should be based on the needs, wants, and values of the individual with DMD and his family. The plan should be reviewed and updated annually.
In England, Education, Health and Care (EHC) plans have been in use since 2014 for young people (0-25 years old) who have special educational needs or disabilities. EHC plans are produced by local authorities, with input from affected individuals and their family members, and include outcomes in education or employment, indepen dent living, health, and social inclusion.
Care coordination
A care coordinator or social worker should be responsible for transition planning, without which care can become fragmented and recommendations can go unheeded, such that an individual's needs are not met. 29 The care coordinator can serve as a central resource for questions; facilitate communication between providers and the family; navigate insurance benefit eligibility; assist with acquisition of prescribed equipment; identify community care agencies; advocate for students in their schools; ensure transmission of medical records; identify and protect financial resources; and enlist the help of social care systems, such as human service organisations, specialty clinics, and advocacy groups (eg, Parent Project Muscular Dystrophy, the Muscular Dystrophy Association [MDA], Action Duchenne, Muscular Dystrophy UK, and DMD Pathfinders).
Health care
Transition planning should include a plan for continuity of health care with paediatric providers (primary care and subspecialists) until adult care is established. On the basis of the availability of providers in the com munity, the makeup of the healthcare team might vary, but multidisciplinary care should continue through out adult life. 41 The transition coordinator should facilitate the adolescent's selfmanagement of his health care, facilitate referrals to appropriate adult providers, and ensure transfer of medical records.
From a young age, people with DMD know that they are living with a progressive disease and they should be included in healthcare discussions. When an individual shows an interest and ability to selfadvocate in a variety of settings and when he participates in discussions about his care and needs, it is appropriate to move from family centred to patientcentred interactions. 38, 42 At least annually, the young person with DMD, his medical providers, and his caregivers should engage in developmental ly appropriate discussions about long term care goals. Time alone with at least one provider should begin in early adolescence. Relevant tools include the MDA Roadmap to Independence, 43 which offers anticipatory guidance about healthrelated concepts in the later stages of DMD.
Adults with DMD have voiced concerns that issues of prognosis, longevity, and preparations for medical decision making are not discussed early and often enough. 35 People who know the expected course of DMD Palliative care consultation can be useful at various times throughout the lifespan of a person with DMD: at diagnosis, at the time of major treatment decisions, during lifethreatening events, and at the terminal phase of care. 44 The Vision of Hope curriculum 45 integrates the principles of paediatric palliative care into the care of individuals with DMD. When the goal of care is comfort and death with dignity, hospice services should be offered to provide emotional support and physical care for patients and their families.
Advance care planning involves decisions about the care one would want to receive if unable to speak for oneself, based on personal values and preferences. 46 This planning is particularly important in DMD, given that the clinical course can be characterised by periods of stability interspersed with episodes of medical crisis. 46 Advance care planning tools, such as "Voicing my choices", 47 allow individuals with DMD to express how they prefer to be comforted, supported, treated, and remembered. Laws vary, but in many places, minors can participate in formulating advance directives. Anyone aged 18 years or older should have a designated healthcare power of attorney. Providers should offer a format for these discussions, either in their clinics or by referral to advance care planning experts.
Education, employment, and pursuit of vocations
Education planning meetings should start when a person with DMD is around 13 years old and occur at least annually; these meetings should include a focus on the student's needs and goals, assessment of personal strengths and interests, and assessment of physical challenges in the school environment. Challenges typical ly include acquisition of necessary equipment and technology, modifications for accessibility and trans portation, and establishment of a plan that balances medical needs with practical issues associated with school attendance.
Examples of additional resources for educationrelated transition planning are provided in the appendix. These resources include government agencies and services accessed in educational settings or through employers. Additionally, several advocacy groups (eg, the Muscular Dystrophy Association Young Adult Programs 48 ) offer planning strategies, peertopeer advice, moderated online dis cussion forums, support networks, and web pages.
Not all people with DMD seek education beyond high school, and generally accepted aims of transition programming towards adult roles need to be considered for each individual. 49 The particular strengths and talents of individuals should be catalogued to create a prog ramme of meaningful, rewarding daily activities. Any viable plan should take into account the necessary support structure, including availability of relevant financial, community, educational or vocational, tech nological, and caregiving resources. For patients with intellectual disabilities, governmentfunded or private funded employment opportunities might exist. For a young person who is not ready or able to participate fully in adult activities, families might need guidance on guardianship or conservatorship.
Housing, transportation, and assistance with activities of daily living
As teenagers with DMD enter young adulthood, they should be encouraged to explore options for independent living. They will need accessible housing and, probably, assistance with activities of daily living. Transportation issues affect an individual's autonomy and independence, opportunities for employment and education, and social activities. Healthcare providers should discuss options for safe transportation, including independent driving with vehicle modifications, modifications to family owned vehicles, and use of public transportation. Considerations for housing, transportation, and care are outlined in the appendix.
Although a family member is often the most trusted source of caregiving, caregiver fatigue, ageing of the caregiver, and altered family dynamics are reasons to hire personal care attendants, and to establish a respite plan that starts in the teenage years. 50 Without respite, family caregivers can experience loss in their personal life, leisure activities, and connections to the community. 51, 52 Alternative providers should be instructed on daily routines and proper transfer techniques in anticipation of respite needs and emergency support. 53 Because of the fragmented nature of disability benefits systems, adults with DMD need to have considerable financial aptitude. Families of teenagers and young adults with DMD should learn details of their private insurance, state or regional programmes, and national social support systems. Adult health care and services are often scarce, and a number of organisations are involved in initiatives to address the resource gaps within the adult DMD community.
Relationships with others
Social connections are crucial for health, wellbeing, recreation, and quality of life. As young people graduate Review from high school, established peer groups often dissolve, and physical mobility becomes more difficult for people with DMD. Opportunities for personal contact and social engagement happen less naturally and become a rarer commodity for young adults with DMD. 53 Suggested steps to create and maintain community connections through social groups and leisure activities are outlined in the appendix. Although participation is common, it is our consensus opinion that excessive time devoted to computer games can become socially isolating because young men with DMD remain at home, limiting their interactions with family and friends.
Dating, intimacy, and sexuality are highpriority topics among men with DMD. Healthcare providers should initiate discussions about these topics, as developmentally appropriate (appendix). Athome discussions about relationships, dating, sexual orientation, and marriage are complex and potentially awkward for young adults with DMD, in part due to their dependence on family members for all aspects of physical care. Thus, providers should encourage and facilitate such discussions, including at the time of medical appointments. Potential topics for questions and answers include masturbation, having sex with a partner, and fathering children. It is common for individuals with more advanced cardio respiratory disease, or with a history of fragile bones, to be concerned about changes in heart rate, blood pressure, respiration, and injury in the context of acts of intimacy. Referrals might be needed outside the clinic for more appropriate counselling and followup, since not all medical settings offer a secure, comfortable environment for such discussions.
Conclusions and future directions
Primary care, emergency management, and transitions of care across the lifespan are new additions to the DMD care considerations. Primary care and emergency medicine clinicians with a special interest in DMD are rare, and these areas have been understudied. As a result, our care considerations are based primarily on the consensus opinion of expert panellists. Elucidation of best practices in primary care and emergency management would improve quality of care and greatly benefit patients with DMD. More resources will need to be devoted to clinician education and to the support of relevant clinical networks, initiatives, and research to achieve this goal.
Neurodevelopmental and neuropsychiatric conditions are increasingly recognised to be common in DMD; however, the prevalence and optimum treatment of these disorders are not well characterised. We hope that by formally integrating psychosocial care within the neuro muscular clinic, these issues will be more effectively addressed and better understood by clinical providers. Continued study on the development, validation, and application of psychosocial measurement tools and interventions for DMD is needed to further establish evidencebased best practices. Improved psychosocial care could help to reduce disease complications, improve patient quality of life, and reduce caregiver burden.
More emphasis is needed on measures to help people with DMD to attain appropriate levels of education, find employment, and achieve autonomous, fulfilling lifestyles and full societal inclusion. As with many other disabling chronic conditions, adolescents and adults with DMD face obstacles to full participation in many aspects of life. The issue of transitions of care requires substantially more study and the allocation of more medical, psycho social, and societal resources. Once best practices for transition are established, relevant resources should be made accessible so that patients and their families can derive maximum benefit.
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